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Fizičko opterećenje pri svladavanju pješačkih staza 
kao predmet istraživanja – Physical strain in 
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pri čemu se isti sve više razmatra kao sekundarni uzrok 
mnogih bolesti i važna okolnost zdravstvenog stanja pri 



















































Slika 1. Profil i dionice staze Stinica-Roški slap-Oziđana pećina, s uvjetnom podjelom na dionice 
Figure 1 Profile	and	sections	of	the	trail	Stinica-Roški	waterfall-Oziđana	cave,	with	conditional	division	into	section
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Tablica 5. Vrijednosti preliminarnog mjerenja fizičkog opterećenja na pješačkoj stazi
Dx = dionica; Dx-y = od dionice X do dionice Y; ta = vrijeme trajanja aktivnost; d = pređena udaljenost u km; NV = promjena u nadmorskoj visini; 
vx = prosječna brzina kretanja u minutama po kilometru; vmax = maksimalna brzina kretanja u minutama po kilometru; FSa = prosječna frekven-
cija srca tijekom aktivnosti; FSmaxa = maksimalna frekvencija srca tijekom aktivnosti; KP = potrošnja kalorija tijekom aktivnosti; %pFS = pos-





Dx Dx-y ta d NV	(±) vx vmax FSa FSmaxa KP %pFS
D5 D5-D6 0:15:34 0,77 157 0:20:22 0:08:44 164 187 171 124,66
D4 D4-D5 0:09:09 0,67 25 0:13:35 0:08:47 122 150 59 67,12
D3 D3-D4 0:27:45 2,02 33 0:13:42 0:08:50 115 150 133 57,53
D2 D2-D3 0:38:28 2,71 56 0:14:11 0:10:27 119 150 202 63,01
D1 D1-D2 0:21:58 1,40 200 0:15:42 0:11:03 147 176 230 101,37
D0 D0-D1 0:06:35 0,51 16 0:13:01 0:09:54 109 130 33 49,32
Tablica 4. Prosječne vrijednosti stratificiranog uzorka ispitanika
DS = dobne skupine; N = broj ispitanika; Sg =prosječna dob u godi-
nama; H = prosječna visina u centimetrima; tM = tjelesna masa u 
kilogramima, FSo = frekvencija srca u odmaranju; FSmaxt = maksi-





DS N Sg H TM FSo FSmaxt
	20	 2 16,50 181,00 64,50 62,50 199,00
21-45	 12 32,75 178,67 79,33 71,58 188,92
46-60	 6 53,33 182,67 90,00 75,67 175,67
	61	 2 62,00 180,00 100,00 66,00 170,00
Slika 3. Početak dionice D-5 s drvenim stepenicama učvršćenim u 
strmu liticu
Figure 3 Beginning	of	section	D-5	with	wooden	steps	fixed	in	the	steep	cliff













Fizičko opterećenje posjetitelja na dionici d-5 i 
kategorizacija dionice prema zahtjevnosti – Physical 
strain of visitors onto the section D-5 and 













Tablica 6. Osobni podaci i izmjerene vrijednosti pulsa ispitanika kod savladavanja uspona na D-5 
RB = redni broj; IB = identifikacijski broj ispitanika; Sg = dob u godinama; G = spol; FSo = frekvencija srca u odmaranju; FSmaxt = maksimalna 
teorijska frekvencija srca; ta = vrijeme trajanja aktivnost; vx = prosječna brzina kretanja u minutama po kilometru; vmax = maksimalna brzina kre-
tanja u minutama po kilometru; FSa = prosječna frekvencija srca tijekom aktivnosti; FSmaxa = maksimalna frekvencija srca tijekom aktivnosti; 





RB IB Ss G FSo FSmaxt ta	 vx vmax	 FSa FSmaxa KP
1 D5-01 30 M 73 191 0:15:34 0:20:22 0:08:44 164 187 171
2 D5-02 28 M 72 192 0:13:10 0:18:00 0:14:58 152 164 132
3 D5-03 53 M 80 176 0:21:09 0:26:43 0:10:35 134 159 212
4 D5-04 30 M 73 191 0:15:10 0:19:52 0:10:35 160 180 163
5 D5-05 38 Z 75 185 0:13:37 0:21:49 0:08:57 172 185 168
6 D5-06 45 Z 72 181 0:14:07 0:24:48 0:10:22 127 158 196
7 D5-07 42 M 74 183 0:12:25 0:22:08 0:10:11 135 148 183
8 D5-08 50 M 82 178 0:09:35 0:22:35 0:10:24 138 149 144
9 D5-09 36 M 73 187 0:11:48 0:15:01 0:07:56 166 179 130
10 D5-10 53 M 65 176 0:13:49 0:17:13 0:09:12 126 140 158
11 D5-11 49 M 81 179 0:14:38 0:19:58 0:10:57 158 171 215
12 D5-12 60 M 79 171 0:19:47 0:23:56 0:11:41 135 155 193
13 D5-13 30 M 70 191 0:15:58 0:20:21 0:07:30 138 156 164
14 D5-14 62 M 78 170 0:19:43 0:24:07 0:11:08 137 149 277
15 D5-15 23 M 64 195 0:12:34 0:16:41 0:07:53 159 174 159
16 D5-16 42 M 77 183 0:13:23 0:13:12 0:07:59 147 163 146
17 D5-17 62 M 54 170 0:18:30 0:23:32 0:09:58 93 106 100
18 D5-18 18 Z 62 198 0:13:13 0:17:06 0:07:35 145 179 111
19 D5-19 25 M 72 194 0:12:55 0:16:56 0:07:55 157 179 165
20 D5-20 24 Z 64 194 0:15:34 0:19:46 0:04:33 157 183 109
21 D5-21 55 M 67 174 0:13:52 0:16:56 0:03:56 139 155 137
22 D5-22 15 M 63 200 0:10:58 0:14:38 0:09:02 166 181 98
































Tablica 7. Podaci za izbor optimalne matrice rizika u klasifikaciji zahtjevnosti D-5 dionice
RB = redni broj; IB = identifikacijski broj ispitanika; Sg = dob u godinama; SOFS = subjektivna ocjena fizičke spreme; FSa = prosječna frekven-
ciju srca tijekom aktivnosti u 1/min; %pFS = postotno povećanje frekvencije srca; OOFSt = objektivna ocjena fizičke spreme utvrđena mjerenjem; 












ZDs	 ZDt ZDs	 ZDt ZDs	 ZDt
1 2 3 4 5 6 7 8 9 10 11 12 13
1 D5-01 30 3 164 125 4 zelena	(1) zelene	(0) zelena	(2) zelene	(1) žuta	(3) zelene	(1)
2 D5-02 28 3 152 111 3 zelena	(1) zelena	(1) zelena	(2) zelena	(2) žuta	(3) žuta	(3)
3 D5-03 53 3 134 68 2 žuta	(2) crvena	(5) žuta	(4) crvena	(5) crvena	(5) crvena	(6)
4 D5-04 30 3 160 119 4 zelena	(1) zelene	(0) zelena	(2) zelene	(1) žuta	(3) zelene	(1)
5 D5-05 38 3 172 129 4 zelena	(1) zelene	(0) zelena	(2) zelene	(1) žuta	(3) zelene	(1)
6 D5-06 45 2 127 76 2 žuta	(3) žuta	(3) žuta	(3) žuta	(3) žuta	(4) žuta	(4)
7 D5-07 42 3 135 82 3 zelena	(1) zelena	(1) žuta	(2) žuta	(2) žuta	(3) žuta	(3)
8 D5-08 50 3 138 68 2 žuta	(2) crvena	(5) žuta	(4) crvena	(5) crvena	(5) crvena	(6)
9 D5-09 36 4 166 127 4 zelene	(0) zelene	(0) zelene	(1) zelene	(1) zelene	(1) zelene	(1)
10 D5-10 53 3 126 94 3 žuta	(2) žuta	(2) žuta	(4) žuta	(4) crvena	(5) crvena	(5)
11 D5-11 49 3 158 95 3 žuta	(2) žuta	(2) žuta	(4) žuta	(4) crvena	(5) crvena	(5)
12 D5-12 60 2 135 71 2 crvena	(5) crvena	(5) crvena	(5) crvena	(5) crvena	(6) crvena	(6)
13 D5-13 30 4 138 97 3 zelene	(0) zelena	(1) zelene	(1) zelene	(2) zelene	(1) žuta	(3)
14 D5-14 62 3 137 76 2 žuta	(3) crvena	(7) crvena	(5) crvena	(7) crvena	(7) crvena	(8)
15 D5-15 23 4 159 148 4 zelene	(0) zelene	(0) zelene	(1) zelene	(1) zelene	(1) zelene	(1)
16 D5-16 42 3 147 91 3 zelena	(1) zelena	(1) žuta	(2) žuta	(2) žuta	(3) žuta	(3)
17 D5-17 62 3 93 72 2 žuta	(3) crvena	(7) crvena	(5) crvena	(7) crvena	(7) crvena	(8)
18 D5-18 18 4 145 134 4 zelene	(0) zelene	(0) zelene	(0) zelene	(0) zelene	(0) zelene	(0)
19 D5-19 25 3 157 118 4 zelene	(1) zelene	(0) zelena	(2) zelene	(1) žuta	(3) zelene	(1)
20 D5-20 24 4 157 145 4 zelene	(0) zelene	(0) zelene	(1) zelene	(1) zelene	(1) zelene	(1)
21 D5-21 55 3 139 107 3 žuta	(2) žuta	(2) žuta	(4) žuta	(4) crvena	(5) crvena	(5)
22 D5-22 15 4 166 163 5 zelene	(0) zelene	(0) zelene	(0) zelene	(0) zelene	(0) zelene	(0)
RAZINA	PODUDARNOSTI	–	COMPATIBILITY LEVEL 18/22	(81,8	%) 20/22	(90,9	%) 17/22	(77,3	%)































































































































Slika 4. taB shema za svladavanje dionice D-5 
Figure 4 TaB	scheme	for	overcoming	the	section	D-5
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This article reviews the development of the risk management model when visiting protected areas in the Re-
public of Croatia from an aspect/field of hiking trails categorization regard to the requirements for physical 
engagement of visitors to overcome trail, or individual section of trail. The model is based on field measure-
ment of physical loads of visitors that were carried out in the Krka National Park, onto the walking and edu-
cational trail Stinica-Roški waterfall-Oziđana cave. The total length of trail, which in the research was condi-
tionally divided into five sections (Figure 1), is 8.5 km with a vertical drop of 176 m. 
Physical strain of respondents in the research was assessed by measuring the heart rate using the Garmin 
Forerunner 910XT with a sample of 22 people, of both gender and different ages (Table 1 and 2). For each 
respondent, according to the expression/formula [1], percent increase in heart rate (%pFS) during overcom-
ing individual section of trail were determined, and based on that class load and associated level of general 
physical fitness were defined (Table 1 and 2). The collected data and test results in further processing were 
used to test the option matrixes of risk distribution A, B and C (Table 3) where the level of risk is defined as 
a function of respondents age group (classified into four age groups – Table 4) and self-evaluated (subjective) 
physical fitness (5 groups of physical fitness – Table 2) and on the basis of physical fitness obtained from field 
measurement (objective physical fitness). Selection of optimal risk distribution matrix to categorize concrete 
trail i.e. sections by level of demand in overcoming was done by comparing the value of a specific risk-based 
measurement and risk values specified by self-rating fitness of respondents.
Average (FSa) and maximum heart rate (FSmaxa) during the strain are shown by trail sections in Table 5. The 
most demanding in terms of the need for physically engagement was D-5 and D-1. A more detailed field 
measurement of the visitors’ physical strain and the development of the methodology for the categorization 
of specific trail section towards demands were conducted on the basis of measurements for the D-5 section. 
The values of the average heart rate and other indicators that are obtained by monitoring 22 respondents are 
listed in Table 7. The selection of optimal risk matrix option to categorize demands of section D-5 is made on 
the basis of data from the Table 7. As optimal risk matrix, the one was selected where the majority of respond-
ents recorded congruence of risk value and category of section demands determined by a personal assessment 
(self-rating), or determined by a field measurement. Matrix B proved as optimal, in which the congruence of 
personal evaluation and test was the largest and amounted to 90.9% (Table 7). From the selected risk matrix 
three categories of demands for the D-5 were defined, wherein each category of difficulty on the basis of risk 
size range (Table 8, Column 3), associated regime of overcoming trail were presented descriptively and with 
color: regime ”green„ means small risk; regime ”yellow„ moderate or intermediate risk and regime ”red„ en-
hanced or high risk (Table 8, Column 2). Such a composition of requirements for each regime makes TaB 
scheme which to the visitor is suggested as applicable in overcoming specific trail. Practical application of TaB 
scheme (Figure 4) contains following elements: (1) an information board set at the beginning of the track on 
the basis where every visitor can determine the optimal personal mode for overcoming trail as green, yellow 
or red regime; (2) constructed resting places along the route of the trail, where the location of resting place is 
determined in accordance with the requirements for resting periods of the most risky regime (red), and con-
struction possibilities of resting place on the ground (micro locations); (3) an information board at each rest-
ing place which for a particular overcoming regime determines one of two activities: ”passage without stop-
ping„ or ”stopping„, where in the case of necessary rest, on the information board, the duration of the rest in 
minutes is indicated.
Research findings shows how for the park administration and for the visitors management system inclusion 
of educational, informational and technical measures related to the reduction of health risks becomes neces-
sary when visiting specific area. In doing so, as an innovative measure, application of the programmed modes 
for overcoming trails is presented where to every visitor a personal choice between several modes for over-
coming trails is suggested. This approach, along with a demonstration of park administration responsible 
conduct, ensures that decision of every visitor whether and how to use the trail significantly decreases for him 
unwanted health risks.
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